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[57] ABSTRACT 

A ?uid control apparatus comprises a mass ?oW controller, 
tWo on-off valves disposed at the inlet side of the controller 
and three on-off valves disposed at the outlet side of the 
controller. At the inlet side, a main ?uid on-off valve is 
positioned on a purge ?uid on-off valve, and at the outlet 
side, a vent on-off valve is positioned on a vacuum suction 
on-off valve, With a main passage on-off valve further 
positioned on the vent on-off valve. 

2 Claims, 5 Drawing Sheets 
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FLUID CONTROL APPARATUS 

BACKGROUND OF THE INVENTION 

The present invention relates to ?uid control apparatus for 
use in equipment for fabricating semiconductors and other 
systems. 

Fluid control apparatus are already knoWn Which have a 
regulator for regulating a ?oW rate or pressure, and a valve 
device disposed on at least one of the inlet side and the outlet 
side of the regulator and comprising a plurality of valves for 
selectively causing one of a plurality of ?uid channels to 
communicate With the ?uid channel of the regulator upon a 
change-over. 

FIGS. 5 and 6 shoW a conventional ?uid control 
apparatus, and FIG. 7 shoWs tWo conventional ?uid control 
apparatus as arranged side by side and connected to each 
other. In the folloWing description, the terms “front,” “rear,” 
“right” and “left” are used With respect to the direction of 
?oW of ?uids; the right-hand side of FIG. 5 Will be referred 
to as “front,” the left-hand side thereof as “rear,” the rear 
side of plane of the draWing as “left” and the front side 
thereof as “right.” The terms “upper” and “loWer” are used 
based on FIG. 5. 

With reference to FIGS. 5 and 6, the illustrated conven 
tional ?oW control apparatus 101 comprises a mass ?oW 
controller (regulator) 102, and on-off valves 103, 104 and 
on-off valves 105, 106, 107 arranged respectively on the 
inlet side (rear side) and the outlet side (front side) of the 
controller. The apparatus has ?ve on-off valves 103 to 107. 
Arranged at the inlet side are tWo valves, i.e., a main ?uid 
on-off valve 103 connected directly to the mass ?oW con 
troller 102, and a purge ?uid on-off valve 104 connected 
directly to the right side of the valve 103. Arranged at the 
outlet side are three valves, i.e., a main passage on-off valve 
105 connected directly to the controller 102, a vent on-off 
valve 106 connected directly to the right side of the valve 
105, and a vacuum suction on-off valve 107 connected 
directly to the right side of the valve 105. 

The main ?uid on-off valve 103, Which is used for 
opening and closing an inlet channel of process gas, com 
prises a rectangular parallelepipedal body 108 having a 
rearWardly open inlet channel 131, a forWardly open outlet 
channel 132 and a bypass channel 133 communicating With 
the outlet channel 132 and rightWardly opened, and an 
actuator 109 for opening and closing the inlet channel 131. 
The open end of the inlet channel 131 has an internally 
threaded portion 110 for connecting a sleeve. 

The purge ?uid on-off valve 104, Which serves to open 
and close an inlet channel for a purge gas, comprises a 
rectangular parallelepipedal body 111 having a rearWardly 
open inlet channel 134 and an outlet channel 135 commu 
nicating With the bypass channel 133 of the main ?uid on-off 
valve 103, and an actuator 112 for opening and closing the 
inlet channel 134. The open end of the inlet channel 134 has 
an internally threaded portion 113 for connecting a sleeve. 

The main passage on-off valve 105, Which serves to open 
and close a channel extending to a process chamber, com 
prises a rectangular parallelepipedal body 114 having a 
rearWardly open inlet channel 136, a forWardly open outlet 
channel 137 and a bypass channel 138 rightWardly open and 
communicating With the inlet channel 136, and an actuator 
115 for opening and closing the inlet channel 136. The open 
end of the outlet channel 137 has an internally threaded 
portion 116. 

The vent on-off valve 106, Which is adapted to open and 
close an outlet channel for the purge gas, comprises a 
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2 
forWardly open outlet channel 140, a leftWardly open inlet 
channel 139 and communicating With the bypass channel 
138 of the main passage on-off valve 105, and a rightWardly 
open bypass channel 141 communicating With the inlet 
channel 139, and an actuator 118 for opening and closing the 
inlet channel 139. The open end of the outlet channel 140 
has an internally threaded portion 119 for connecting a 
sleeve. 

The vacuum suction on-off valve 107, Which serves to 
open and close a ?oW channel in communication With a 
vacuum pump, comprises a rectangular parallelepipedal 
body 120 having a forWardly open outlet channel 143 and a 
leftWardly open inlet channel 142 in communication With 
the bypass channel 141 of the vent on-off valve 106, and an 
actuator 121 for opening and closing the inlet channel 142. 
The open end of the outlet channel 143 has an internally 
threaded portion 122 for connecting a sleeve. 
The main ?uid on-off valve 103 and the purge ?uid on-off 

valve 104 are connected together With screWs 128 driven in 
from the right side. The main passage on-off valve 105, the 
vent on-off valve 106 and the vacuum suction on-off valve 
107 are connected together With screWs 128 driven in from 
the left side. Seal portions 127 are provided betWeen the 
on-off valves 103, 104 adjacent to each other, and betWeen 
the valves 105, 106, 107 adjacent to one another, as arranged 
side by side. 

Thus, the ?uid control apparatus has an inlet valve device 
provided at the inlet side of the regulator 102 and comprising 
the tWo on-off valves 103, 104 for selectively causing one of 
the inlet channels 131, 134 to communicate With the inlet 
channel of the regulator 102 upon a change-over, and an 
outlet valve device disposed at the outlet side of the regu 
lator and comprising the three on-off valve 105, 106, 107 for 
selectively causing one of the outlet channels 137, 140, 143 
to communicate With the outlet channel of the regulator 102 
upon a change-over, such that a ?uid ?oWing into one of the 
inlet channels 131, 134 at the inlet side of the ?uid control 
apparatus 101 is passed through the regulator 102 and 
caused to ?oW out of one of the outlet channels 137, 140, 
143 at the outlet side of the apparatus. 

In the case Where tWo ?uid control apparatus 101 are 
installed, these apparatus are arranged side by side (i.e., at 
right and left) as seen in FIG. 7, and corresponding valves 
of the adjacent apparatus 101 are connected together by 
means of joints and tubes. Thus connected to each other are 
the purge ?uid on-off valves 104, the main passage on-off 
valves 105, the vent on-off valves 106, and the vacuum 
suction on-off valves 107. Incidentally, the main ?uid on-off 
valves 103, 103 of the respective control apparatus 101, 101 
are not connected to each other. The valves 103, 103 have 
respective sleeves (cylindrical joint members) 151, 153 
joined to their internally threaded portions 110, 110, and 
process gas supply tubes 179, 180 are individually joined to 
these sleeves 151, 153. 
The purge ?uid on-off valves 104 are connected together 

in the folloWing manner. A sleeve 152 is joined to the 
internally threaded portion 113 of the valve 104 of the 
control apparatus 101 at left. The sleeve 152 has joined 
thereto a ?rst L-?tting 165, to Which a second L-?tting 166 
is joined. A sleeve 154 is joined to the internally threaded 
portion 113 of the valve 104 of the control apparatus 101 at 
right, and has joined thereto a T-?tting 161 having one end 
joined to a purge gas supply tube 181. A third L-?tting 167 
is joined to this T-?tting 161. The second L-?tting 166 is 
connected to the third L-?tting 167 by a tube 182. The 
second and third L-?ttings 166, 167 are used to avoid the 
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interference of the connecting tube 182 With the process gas 
supply tube 180 at right. 

The main passage on-off valves 105 are connected 
together in the following manner. A sleeve 155 is joined to 
the internally threaded portion 116 of the valve 105 of the 
control apparatus 101 at left. A ?rst tube 183 extending 
longitudinally of the apparatus (i.e., front-rear direction) is 
joined to this sleeve 155. An L-?tting 168 is joined to the 
?rst tube 183. A sleeve 158 is joined to the internally 
threaded portion 116 of the valve 105 of the control appa 
ratus 101 at right. A second tube 186 extending longitudi 
nally of the apparatus is joined to this sleeve 158. Joined to 
the second tube 186 is the rear end of a T-?tting 162, the left 
end of Which is connected to the L-?tting 168 by a third tube 
184 extending laterally (i.e., in the right-left direction). A 
sleeve-joining internally threaded member 192 is connected 
to the right end of the T-?tting 162 by a laterally extending 
fourth tube 185. The ?rst and second tubes 183 and 186 
serve to avoid interference With other piping. The fourth 
tube 185 is provided for adjusting this line to the lateral 
length of other piping. 

The vent on-off valves 106 are connected together in the 
manner to be described beloW. A sleeve 156 is joined to the 
internally threaded portion 119 of the valve 106 of the 
control apparatus 101 at left. A?rst L-?tting 169 is joined to 
the sleeve 156, and has joined thereto a second L-?tting 170. 
A third L-?tting 171 is further joined to this ?tting 170. A 
sleeve 159 is joined to the internally threaded portion 119 of 
the valve 106 of the control apparatus 101 at tight., A fourth 
L-?tting 175 is joined to this sleeve 159, and has joined 
thereto a ?fth L-?tting 176. AT-?tting 163 is further joined 
to the ?fth L-?tting 176. The third L-?tting 171 is connected 
to the left end of the T-?tting 163 by a laterally extending 
?rst tube 187. A sleeve-joining internally threaded member 
193 is connected to the right end of the T-joint 163 by a 
laterally extending second tube 188. The ?rst, second, fourth 
and ?fth L-?ttings 169, 170, 175 and 176 serve to avoid 
interference With other piping, While the second tube 188 is 
used to adjust the length of the line to other piping. 

The vacuum suction on-off valves 107 are connected 
together in the manner to be described beloW. A sleeve 157 
is joined to the internally threaded portion 122 of the valve 
107 of the control apparatus 101 at left. A ?rst L-?tting 172 
is joined to this sleeve 157. A second L-?tting 173 is 
connected to the ?rst L-?tting 172 by a vertically extending 
?rst tube 189. A third L-?tting 174 is further joined to this 
?tting 173. Asleeve 160 is joined to the internally threaded 
portion 122 of the valve 107 of the control apparatus 101 at 
right. A fourth L-?tting 177 is joined to this sleeve 160. A 
?fth L-?tting 178 is connected to the fourth ?tting 177 by a 
vertically extending second tube 190, and has joined thereto 
a T-?tting 164. The third L-?tting 174 is connected to the left 
end of the T-?tting 164 by a laterally extending tube 191. A 
sleeve-joining internally threaded portion 194 is directly 
joined to the right end of the T-?tting 164. The ?rst, second, 
fourth and ?fth L-?ttings 172, 173, 177 and 178, and the ?rst 
and second tubes 189, 190 are provided for avoiding inter 
ference With other piping. 
When the tWo ?uid control apparatus 101 are thus 

arranged side by side, the lateral Width of the arrangement 
is the combined Width of six valves, and the longitudinal 
length of the arrangement is the distance from the tube 182 
interconnecting the purge ?uid on-off valves 104 to the third 
and fourth tubes 184, 185 for interconnecting the main 
passage on-off valves 105. 
Many ?ttings and tubes are used in the arrangement of the 

conventional apparatus to avoid interference betWeen piping 
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portions or to match the lateral length of one piping portion 
With that of another piping portion. Such an increase in the 
number of parts increases the number of Welds and entails a 
higher cost, further increasing the overall siZe of the assem 
bly and the number of ?uid trapping or retaining portions 
(increased dead volume) Which loWer the purity of the 
process gas for use in producing semiconductors. The 
increase in the number of Welded joints leads to impaired 
corrosion resistance. 

An object of the present invention is to provide a ?uid 
control apparatus Which can be installed With the number of 
?ttings, number of Welds and number of tubes decreased, at 
a loWer cost and With diminished ?uid retaining portions 
(reduced dead volume) that Would loWer the purity of ?uid 
and Which is less susceptible to the problems of impaired 
corrosion resistance and contamination of ?uid due to Weld 
mg. 

SUMMARY OF THE INVENTION 

The present invention provides a ?uid control apparatus 
Which has a regulator for regulating a How rate or pressure, 
and a valve device disposed on at least one of an inlet side 
and an outlet side of the regulator and comprising a plurality 
of valves for selectively causing one of a plurality of ?uid 
channels to communicate With a ?uid channel of the regu 
lator upon a change-over, the apparatus being characteriZed 
in that the valves of the valve device are positioned one upon 
another. 

Preferably, the regulator is provided With an upper con 
nector having a doWnWardly open channel in communica 
tion With the regulator, and a connection member is provided 
With a loWer connector having an upWardly open channel in 
communication With the connection member, the upper 
connector being disposed on, and removably joined to, the 
loWer connector so as to cause the doWnWardly open chan 
nel to communicate With the upWardly open channel. The 
regulator can then be removed singly by separating the 
upper connector from the loWer connector. Accordingly, the 
regulator can be readily repalced if malfunctioning, and the 
apparatus can be maintained With an improved ef?ciency. 

When a plurality of ?uid control apparatus are arranged 
side by side, the valves of the apparatus at the same level are 
connected to each other by a ?tting and tube. The connecting 
tubes used are then positioned at different levels for the 
valves at differnt levels and are therefore unlikely to inter 
fere With one another. This eliminates the need for the 
?ttings and tubes for avoiding interference betWeen the 
connecting tubes, reducing the number of ?ttings and tubes 
required. The number of Welds consequently decreases to 
result in a cost reduction. With a reduced number of ?ttings 
and tubes present, the number of ?uid retaining portions also 
decreases (reduced dead volume) that Would loWer the 
purity of ?uid, While a decrese in the number of Welds 
lessens the problem of impaired corrosion and contamina 
tion of ?uid due to Welding. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevation partly broken aWay and shoWing 
a ?uid control apparatus embodying the invention; 

FIG. 2 is a plan vieW partly broken aWay and shoWing the 
same; 

FIG. 3 is a perspective vieW shoWing tWo ?uid control 
apparatus of the invention as arranged side by side and 
connected together; 

FIG. 4 is a diagram shoWing ?ve patterns of ?uid ?oW; 
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FIG. 5 is a side elevation partly broken away and showing 
a conventinal ?uid control apparatus; 

FIG. 6 is a plan vieW partly broken aWay and shoWing the 
same; and 

FIG. 7 is a perspective vieW shoWing tWo conventional 
?uid control apparatus as arranged side by side and con 
nected together. 

DESCRIPION OF THE PREFERRED 
EMBODIMENTS 

Embodiments of the invention Will be described beloW 
With reference to the draWings. In the folloWing description, 
the terms “front,” “rear,” “right”and “left” are used With 
respect to the direction of ?oW of ?uids; the right-hand side 
of FIG. 1 Will be referred to as “front,” the left-hand side 
thereof as “rear,” the rear side of plane of the draWing as 
“left” and the front side thereof as“right.” The terms “upper 
”and “loWer” are used based on FIG. 1. 

FIGS. 1 and 2 shoW a ?uid control apparatus 1 of the 
invention, and FIG. 3 shoWs tWo ?uid control apparatus 1 as 
arranged side by side in the right-left direction. 

With reference to FIGS. 1 and 2, the ?oW control appa 
ratus 1 of the invention comprises a regulator (mass ?oW 
controller) 2, and on-off valves 3, 4 and on-off valves 5, 6, 
7 arranged respectively on the inlet side (rear side) and the 
outlet side (front side) of the regulator. The apparatus has 
?ve on-off values 3 to 7. Provided at the inlet side are a purge 
?uid on-off valve 3 and a main ?uid on-off valve 4 placed 
on the valve 3. Arranged at the outlet side are three valves, 
i.e., a vacuum suction on-off valve 5, a vent on-off valve 6 
placed thereon, and a main passage on-off valve 7 placed on 
the valve 6. 

The purge ?uid on-off valve 3, Which serves to open and 
close an inlet channel for a purge gas, comprises a rectan 
gular parallelepipedal body 8 having a rearWardly open inlet 
channel 31, a forWardly open outlet channel 32 and an 
upWardly open bypass channel 41 communicating With the 
outlet channel 32, and an actuator 9 for opening and closing 
the outlet channel 32. The open end of the inlet channel 31 
has a sleeve-connecting internally threaded portion 10. 

The main ?uid on-off valve 4, Which serves to open and 
close an inlet channel for process gas, comprises a rectan 
gular parallelepipedal body 11 having a rearWardly open 
inlet channel 39 and a doWnWardly open outlet channel 40 
in communication With the bypass channel 41 of the purge 
?uid on-off valve 3, and an actuator 12 for opening and 
closing the outlet channel 40. The open end of the inlet 
channel 39 has a sleeve-connecting internally threaded por 
tion 13. 

The vacuum suction on-off valve 5, Which serves to open 
and close a channel communicating With a vacuum pump, 
comprises a rectangular parallelepipedal body 14 having a 
rearWardly open inlet channel 37, a forWardly open outlet 
channel 38 and an upWardly open bypass channel 42 com 
municating With the inlet channel 37, and an actuator 15 for 
opening and closing the inlet channel 37. The open end of 
the outlet channel 38 has a sleeve-connecting internally 
threaded portion 16. 

The vent on-off valve 6, Which serves to open and close 
an outlet channel for the purge gas, comprises a rectangular 
parallelepipedal body 17 having a forWardly open outlet 
channel 44, a doWnWardly open inlet channel 43 commu 
nicating With the bypass channel 42 of the vacuum suction 
on-off valve 5 and an upWardly open bypass channel 45 in 
communication With this inlet channel 43, and an actuator 18 
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for opening and closing the inlet channel 43. The open end 
of the outlet channel 44 has a sleeve-connecting internally 
threaded portion 19. 
The main passage on-off valve 7, Which serves to open 

and close a channel extending to a process chamber, com 
prises a rectangular parallelepipedal body 20 having a 
forWardly open channel 47 and a doWnWardly open inlet 
channel 46 in communication With the bypass channel 45 of 
the vent on-off valve 6, and an actuator 21 for opening and 
closing the inlet channel 46. The open end of the outlet 
channel 47 has a sleeve-connecting internally threaded por 
tion 22. 
The regulator 2 is provided at the front and rear sides of 

its loWer end portion With front and rear upper channel 
blocks 24, 23 as projected forWard and rearWard. The rear 
upper channel block 23 is formed With a doWnWardly open 
inlet channel 34 in communication With a rearWardly open 
inlet channel of the regulator 2. The front upper channel 
block 24 has a doWnWardly open outlet channel 35 com 
municating With a forWardly open outlet channel of the 
regulator 2. Front and rear loWer channel blocks 26, 25 are 
provided beneath the front and rear upper channel blocks 24, 
23, respectively. The front face of the body 8 of the purge 
?uid on-off valve 3 is in contact With the rear face of the rear 
loWer channel block 25, and the rear face of body 14 of the 
vacuum suction on-off valve 5 With the front face of the front 
loWer channel block 26. The rear loWer channel block 25 has 
an inlet channel 33 for causing the outlet channel 32 of the 
purge ?uid on-off valve 3 to communicate With the inlet 
channel 34 of the rear upper channel block 23 therethrough. 
The front loWer channel block 26 is formed With an outlet 
channel 36 communicating With the outlet channel 35 of the 
front upper channel block 24 and With the inlet channel 37 
of the vacuum suction on-off valve 5. 

The body 8 of the purge ?uid on-off valve 3 is connected 
to the rear loWer channel block 25 With screWs 28 driven into 
the body 8 of the valve 3 from the rear. The front and rear 
upper channel blocks 24, 23 are connected respectively to 
the front and rear loWer channel blocks 26, 25 With screWs 
28 driven into the locks 24, 23 from above. A seal portion 27 
is provided at the joint betWeen each pair of members 
connected together. The front and rear upper channel blocks 
24, 23 are ?xed to the regulator 2 With screWs driven in 
sideWays although not shoWn. The on-off valves 3, 4 at the 
inlet side are connected to each other, and the on-off valves 
5, 6, 7 at the outlet side are connected to one another, With 
screWs driven in from above, With the actuators 9, 12, 15, 18, 
21 directed leftWard, the bodies 8, 11, as Well as the bodies 
14, 17, 20, being placed one upon another. 

Thus, the ?uid control apparatus has an inlet valve device 
provided at the inlet side of the regulator 2 and comprising 
the tWo on-off valves 3, 4 for selectively causing one of the 
inlet channels 31, 39 to communicate With the inlet channel 
of the regulator 2 upon a change-over, and an outlet valve 
device disposed at the outlet side of the regulator and 
comprising the three on-off valves 5, 6, 7 for selectively 
causing one of the outlet channels 38, 44, 47 to communicate 
With the outlet channel of the regulator 2 upon a change 
over, such that a ?uid ?oWing into one of the inlet channels 
31, 39 at the inlet side of the apparatus 1 is passed through 
the regulator 2 and caused to ?oW out of one of the outlet 
channels 38, 44, 47 at the outlet side of the apparatus. 
With the ?uid control apparatus described, the regulator 2 

or the main ?uid on-off valve 4, if malfunctioning, is singly 
removable upWard for replacement. If the main passage 
on-off valve 7 or the vent on-off valve 6 malfunctions, these 
valves are removable upWard together for replacement. 



5,769,110 
7 

With the apparatus described, the front and rear upper 
channel blocks 24 23 may be incorporated into the regulator 
2, While the front and rear loWer channel blocks 26, 25 may 
be made integral With the bodies 8, 14 of the on-off valves 
3, 5, respectively. Furthermore, the on-off valves 3, 5 may be 
attached directly to the regulator 2 With the upper and loWer 
channels blocks 24, 23, 26, 25 omitted. Although the on-off 
valve 3 in the loWer position of the inlet side is used for the 
purge ?uid, and the upper on-off valve 4 for the main ?uid 
according to the embodiment described, the valves 3, 4 may 
be reversed With respect to these uses Without any problem. 
Similarly, the on-off valves 5, 6, 7 may each serve for 
vacuum suction, venting or main passage. The foregoing 
embodiment has no portion Wherein a gas remains to impair 
the purity of the process gas When the process gas is passed 
through the apparatus, and therefore has the advantage of 
maintaining the process at a high purity. 

FIG. 4 shoWs patterns of ?uid ?oW through a mass 
controller (MFC). FIG. 4 (a) shoWs a pattern Wherein a main 
?uid on-off valve is disposed at the inlet side of the mass 
?oW controller, With a main passage (P/C) on-off valve 
provided at the outlet side thereof. This pattern is the 
simplest. FIG. 4(b) shoWs a pattern Wherein a main ?uid 
on-off valve and a purge ?uid on-off valve are arranged at 
the inlet side of the mass ?oW controller, and a main passage 
on-off valve and a vent on-off valve at the outlet side thereof. 
With the pattern of FIG. 4(c), a main ?uid on-off valve and 
a purge ?uid on-off valve are arranged at the inlet side of the 
mass ?oW controller, and a main passage on-off valve, vent 
on-off valve and vacuum suction (Vac) on-off valve at the 
outlet side of the controller. With the pattern of FIG. 4(a), a 
main ?uid on-off valve and a purge ?uid on-off valve are 
arranged at the inlet side of the mass ?oW controller, a main 
passage on-off valve and a vent on-off valve are arranged at 
the outlet side of the mass ?oW controller, and a channel 
change-over on-off valve is disposed betWeen the inlet-side 
valves and the outlet-side valves. The pattern of FIG. 4(e) 
comprises a main ?uid on-off valve and a purge ?uid on-off 
valve disposed at the inlet side of the mass controller, a main 
passage on-off valve, vent on-off valve and vacuum suction 
on-off valve disposed at the outlet side thereof, and a 
channel change-over on-off valve disposed betWeen the 
valves at the inlet side and those at the outlet side. 

The ?uid control apparatus described has the pattern of 
FIG. 4(c). An apparatus of the pattern of FIG. 4(b) can be 
obtained merely by making the arrangement at the outlet 
side of the apparatus 1 identical With the arrangement 
thereof at the inlet side. Further apparatus of the patterns of 
FIGS. 4(a) and 4(6) can be obtained by adding a channel 
change-over on-off valve to the patterns of FIGS. 4 (b) and 
4 (c), respectively. The ?ve patterns shoWn in FIG. 4 are 
almost almost all patterns of ?uid ?oW through ?uid control 
systems. The desired control system is obtained by selecting 
the most suitable of these patterns in Which the ?uid is 
replaced or supplied reliably and Which is advantageous for 
the process for fabricating semiconductors, or by using such 
suitable patterns in combination. The ?uid control apparatus 
1 described is usable for the four patterns of the ?ve patterns 
other than (a). While the mass ?oW controller is mentioned 
as an eXample of regulator 2 of the above embodiment, other 
regulators, such as pressure regulator, are also useful. Suit 
able regulators are used in combination in constructing ?uid 
conrol apparatus. 

In the case Where tWo ?uid control apparatus of the type 
described are installed, the tWo apparatus are arranged side 
by side as shoWn in FIG. 3, and corresponding valves of the 
adjacent apparatus 1 are connected together by means of 
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8 
?ttings and tubes. Thus, connected to each other are the 
purge ?uid on-off valves 3, vacuum suction on-off valves 5, 
vent on-off valves 6 and main passage on-off valves 7. The 
main ?uid on-iff valves 4, 4 of the respective control 
apparatus 1 are not connected to each other. The valves 4, 4 
have respective sleeves 52, 54 joined to their internally 
threaded portions 13, 13, and process gas supply tubes 69, 
71 are individually joined to the sleeves 52, 54. 
The purge ?uid on-off valves 3 are connected to each 

other in the folloWing manner. A sleeve 51 is joined to the 
internally threaded portion 10 of the valve 3 of the control 
apparatus 1 at left. A horiZontal L-?tting 65 is joined to the 
sleeve 51. A sleeve 53 is joined to the internally threaded 
portion 10 of the valve 3 of the apparatus 1 at right, and has 
joined thereto a horiZontal T-?tting 61 With one end joined 
to a purge gas supply tube 70. The T-?tting 61 is connected 
to the L-?tting 65 by a tube 72 extending laterally. 
The pair of corresponding valves are connected together 

in the same manner in the case of the vacuum suction on-off 
valves 5, vent on-off valves 6 and main passage on-off 
valves 7 at the outlet side. A sleeve 55 (56, 57) is joined to 
the internally threaded portion 16 (19, 22) of the valve 5 (6, 
7) of the apparatus 1 at left. AhoriZontal L-?tting 66 (67, 68) 
is joined to the sleeve 55 (56, 57). A sleeve 58 (59, 60) is 
joined to the internally threaded portion 16 (19, 22) of the 
valve 5 (6, 7) of the apparatus 1 at right. A horiZontal 
T-?tting 62 (63, 64) is joined to the sleeve 58 (59, 60). The 
L-?tting 66 (67, 68) is connected to the left end of the 
T-?tting 62 (63, 64) by a laterally extending tube 73 (74, 75). 
The right end of the T-?tting 62 (63, 64) is joined directly to 
a sleeve-connecting internally threaded member 76 (77, 78). 

Tables 1 and 2 shoW the results obtained by comparing the 
assembly of the invention shoWn in FIG. 3 With the con 
ventional assembly shoWn in FIG. 7. Table 1 shoWs the 
result obtained for the inlet side Where the valves are 2 in 
number, and Table 2 the result obtained for the outlet side 
Where the valves are 3 in number 

TABLE 1 

Prior art Invention 

Number of ?ttings L-type 3 1 
T-type 1 1 
Sleeves 4 4 

Number of Welds 9 7 
Number of tubes required 4 4 
Required Width Reference Same 

TABLE 2 

Prior art Invention 

Number of ?ttings L-type 11 3 
T-type 3 3 
Sleeves 6 6 

Number of Welds 29 15 
Number of tubes required 9 3 
Required Width Reference 

Table 1 reveals that When the valves are 2 in number, the 
number of L-?tting is smaller by 2, consequently With the 
same decrease in the number of Welds and With a reduction 
in volume corresponding to 2 L-?ttings, according to the 
invention. The lateral Width corresponds to 2 valve bodies in 
the prior art, and to the valve body and the actuator in the 
invention, i.e., a value comparable to that of the former, so 
that the Width remains unchanged. 
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Table 2 shows that the decreases achieved are 8 in the 
number of L-?ttings, 6 in the number of required tubes 
Which need machining, therefore 14 in the number of Welds 
and a volume reduction corresponding to the decreases in 
the number of L-?ttings and that of tubes. The lateral Width 
of the conventional apparatus 101 corresponds to 3 valve 
bodies, Whereas that of the apparatus 1 of the invention 
corresponds to the valve body plus the actuator, so that the 
decrease attained is 50 mm for one apparatus or 100 mm for 
the assembly. Although not listed in the tables, the front-to 
rear length of the assembly of the invention is smaller than 
the conventional assembly by an amount corresponding to 
the length of the ?rst and second tubes 183 and 186 used for 
connecting the main passage on-off valves 105 of the 
conventional apparatus 101. 

The tables and comparison betWeen FIG. 3 and FIG. 7 
indicate that the piping system for the ?uid control apparatus 
of the invention is greatly simpli?ed as compared With the 
conventional system. Consequently, the invention achieves a 
cost reduction, decreases in the space to be occupied and in 
the volume of piping, diminution of ?uid trapping portions 
(dead volume) due to the decrease in the volume of piping 
although such portions loWer the purity of the process gas, 
further lessening the problem of impaired corrosion resis 
tance and contamination of ?uid due to the decrease in the 
number of Welds because the problem is attributable to 
Welding. As Will be apparent from Tables 1 and 2, the 
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advantages revealed by these tables can be obtained When at 
least tWo on-off valves are arranged one upon another at the 
inlet side or outlet side of the regulator 2. 
What is claimed is: 

5 1. A ?uid control apparatus, comprising: a regulator for 
regulating a ?oW rate or pressure; a valve device disposed on 
at least one of an inlet side and an outlet side of the regulator, 

Wherein the valve device includes a plurality of valves for 
selectively causing one of a plurality of ?uid channels 
to communicate With a ?uid channel of the regulator 
upon a change-over, Wherein the valves of the valve 
device are positioned one upon another, 

Wherein the regulator includes an upper connector having 
a doWnWardly open channel in communication With the 
regulator; and 

a connection member including a loWer connector having 
an upWardly open channel in communication With the 
connection member, the upper connector being dis 
posed on, and removably joined to, the loWer connector 
so as to cause the doWnWardly open channel to com 

municate With the upWardly open channel. 
2. A ?uid control system characteriZed in that a plurality 

of ?uid control apparatus as de?ned in claim 1 are arranged 
side by side, and the valves of the ?uid control apparatus at 

25 the same level are connected together by a joint and a tube. 
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